By making use of the space-dependent expression of the gap ∆ (x, T )= ∆ (T ) tanh (x + x 0 ) / √ 2ξ (T ) · θ (x − w) which may be derived from Ginzburg-Landau equa-
tions, I c (T )R n (T ) values in SIS and SIS' Josephson junctions [JJs] may be evaluated. Here
2w is the thickness of the insulating layer and x 0 accounts for the spatial slope of ∆ (x, T ) near interfaces [4] . As in Ref. [5] we assume that the d-wave component of the order parameter ∆ d has the same spatial behaviour as the s-wave component ∆ s and, moreover,
we neglect the fourth-order terms in the Ginzburg-Landau equations for the (s + id)-wave pair symmetry. We imagine to "section" the gap ∆ (x, T ) into independent channels δ∆ i [3, 4] , each of them giving rise to a parallel contribution δI c i (T ) and δG n i (T ) to the total critical current and normal conductance, respectively. The physical situation just described is depicted in Fig. 1 where our model for a HTS SIS Josephson junction is shown. By summing and averaging over all the parallel contributions, that in general differ since each "slice" corresponds to a different thickness of the barrier (see Fig. 1 ), we obtain:
In the continuous limit these expressions become:
where R 0 is a parameter representing the resistance of the channel at x = w, which gets eliminated after performing the integral for G n (T ), and where the space dependence of R n (x, T ) has been heuristically derived under global conditions of consistency [3] . The expression for the spatial dependence of I c (T ) in mixed (s+id)-wave symmetry is derived by introducing the spatial dependencies of ∆ s and ∆ d in the results of Ref. [6] :
where ω l = (2l − 1) πk B T is the Matsubara frequency and K is the complete elliptic integral of the first kind.
After performing rather cumbersome calculations, the general expression for the temperature dependent critical voltage I c (T )R n (T ) in the case of SIS JJs, in mixed (s+id)-wave symmetry and in presence of surface depression of the order parameter is given by:
where
In the previous expressions we considered
where ε is the fraction of d-wave present in the order parameter, ∆ ex is the experimental value of the gap determined, for example, in tunneling experiments [7, 8] and
where we have used for the temperature dependence of ∆ (T ) and ξ (T ) the standard BCS expressions. In the special case of pure s-wave pair symmetry Eq. (2) reduces to [3] :
which tends to the Ambegaokar-Baratoff [AB] model [9] in the limits valid for a low-T c
When gap depression at S-I interfaces is neglected, the result obtained by Xu et al. [6] in the general mixed (s + id)-wave case is reproduced:
On the other hand, in the case of pure d-wave pair symmetry and in presence of a depression of the order parameter all the components of Eq. (2) reduce to the analogous expressions for ∆ s (T ) = 0 (i.e. ε = 1) :
We remark that the free parameters of the model expressed by Eq. (2) in the most general case are three: w, x 0 and ε. When the thickness of the insulating barrier is known (for example in planar SIS JJs) the number of free parameters reduces to two. It becomes only one if, in a planar SIS junction, the amount of d-wave is also fixed as in the pure s-wave case (ε = 0) or in the pure d-wave one (ε = 1).
A reasonable estimation of the minimum (intrinsic) amount of gap depression present at S-I interfaces may be obtained by calculating the x 0 value -from now on called x dG 0 -that derives from the de Gennes condition at the S-I interface [10] :
where, in the hypothesis of Ginzburg-Landau behaviour for ∆ (x), we have
The previous expression, together with the approximate value b ≃ ξ 2 (0) /(a − w) determined by de Gennes, where a is the range of the x axis where ∆ (x) varies appreciably [10] , permits to calculate x dG 0 . When, due to a short ξ (0), a large intrinsic gap depression at S-I interfaces is expected,
This condition is always satisfied in the HTS junctions we will describe thereafter. If we impose that ∆ (a, T ) /∆ (∞, T ) = 0.99, considering that 0.99 ≃ tanh 2.6, a value of a may be yielded so that an estimate for x (Fig.2) . RSJ model [11] has been used to obtain I c (T ) and R n (T ) values as these latter were high enough to permit to treat the junctions as tunnel SIS ones [3, 12] . The barrier thickness, as usual determined by the s-wave depressed-gap fit, is 2w = 9.8 nm. 
